The need for measurement of stomatal apertures arises in many kinds of investigations, including studies of gas diffusion through stomates 
arises in many kinds of investigations, including studies of gas diffusion through stomates, physiology of stomatal control, and penetration of applied solutes into the leaf. Sometimes the measurements need to be made rapidly on many leaves or repeatedly on selected leaves without inflicting injury or seriously altering stomatal functions. iXiethods that involve stripping the epidermis, making impressions with collodion, infiltration with liquids, or direct microscopic observation are often not acceptable.
Since Desai (3) reviewed the methods available in 1936, considerable improvement has been made in the porometer method (4, 7) , while Glover (6) and Gaastra (5) 2) . Figure 3 shows the calibration of the instrument in terms of resistance.
The meter unit controls consist of 3 push button switches and an adjusting knob. Depressing button 2 applies power to the instrument; depressing button 1 or 3 inserts one or the other of 2 unknown resistances for measurement. Button 1 is used for humidity measurement; button 3 was provided for temperature measurement with a thermistor that can be purchased as an integral part of the sensor unit, but is not used at present.
In routine use, depress button 2 and adjust the reading to full scale (20 tiamp) with the adjusting knob (rheostat in series with the battery). Then depress 1 and 2 simultaneously to measure resistance of the sensor. If there are open stomates on the leaf surface to which the sensor is exposed, water vapor will diffuse into the sensor, causing the resistance to decrease and the meter reading to increase. As the meter reading reaches 4.0 the timer is started; when it reaches the designated terminal point the timer is stopped. This gives the time required for a standard quantity of water vapor to reach the sensor.
Before using a sensor that has been stored at humidity below its operating range, it should be exposed to water for several minutes to bring the resistance well into the operating range. This is conveniently done by exposing the sensor to a drop of water on the plastic ruler.
Continuous of the relative rates of vapor transfer into the sensor.
Based on calibration curves supplied by the manufacturer with the sensing elements, the amounts of water vapor transferred appear to be in the range from 0.2 X 10"' to 6.4 x 10-6 g (table II), the (table I) and tL = measured transit time of the leaf. These values were accepted as measures of relative stomatal apertures, on the basis of considerations to be discussed, and plotted against time of day to give the curves shovn in figure 4.
Discussion
Interpretation of Data. The use of vapor transfer (transpiration) data as a measure of stomatal aperture has been discussed elsewhere (1, 5) . Briefly stated, the rate of transpiration per unit area of leaf depends on: 1) number of stomates; 2) internal humidity; 3) external humidity; and 4) the stomatal apertures. To the extent, therefore, the items 1 to 3 are constant or can be compensated, the rate of transpiration is a direct function of stonmatal apertures.
Stomatal spacings vary among different species and may also vary with cultural conditions and age of the leaf. Some variations have also been observed among different portions of a leaf surface. Use of transpiration as an absolute index of stomatal apertures would therefore require a correction for stomatal density. On the other hand, in comparing leaves of uniform stomatal densities, transpiration rate would give a measure of relative stomatal apertures, subject to other conditions discussed below.
Internal humidity is commonly assumed to be above 98% RH. It has been suggested (1,5) that this may not always be true because of incipient drying of membranes lining the intercellular spaces, resulting in increased membrane resistance. Thut (8) reported values as low as 85% RH in plants under moderate moisture stress, based on determinations of the external humidity at which no net transfer of water occurred over an 8 hour period. However, this presents the anomaly of apparent membrane resistance at zero transpiration. Boon-Long (2) studied rates of water loss from excised leaves and concluded that the membrane resistance effect varies with osmotic concentration in leaf cells. The subject obviously needs further study but, for present purposes, it is noted that actual stomatal apertures may be greater than the measured values at times of high transpiration rates.
External humidity is established, in the present procedure, by atmospheric humidity and the choice of sensor. The terminal humidity values assigned to the various sensors compensate empirically for the different humidity gradients.
It is possible to make all measurements with a single sensor unit and avoid the calibration step but certain theoretical considerations argue against this procedure. When the humidity within the sensor differs widely from that of the atmosphere, the chance of error from an imperfect seal between the sensor and the leaf is greater. Also, the rate of vapor transfer from the portion of the leaf covered by the sensor would be different from that of the rest of the leaf. Since the intercellular spaces are interconnected, the 
